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1.
Introduction
Optimized frame structure for TDD has been approved in RAN1#51 and subsequent RAN#38 meeting. According to the conclusion of RAN#38, 1.6 and 3.2MHz bandwidth should be removed from the RAN4 specifications following the harmonisation of TDD mode. The 1.6 and 3.2MHz bandwidths were removed from TS36.104 through the text proposal in R4-080211 at RAN4#46 [2].  

This document gives text proposal for changes related to TDD frame structure optimization for TR 36.804[1]. It is a revision of [3], with the Maximum Throughput removed from the FRC tables in Annex A and replaced with a separate statement on throughput.
2. References

[1]
R4-072156, ”TR 36.804 Base Station (BS) radio transmission and reception v 0.9.0(2007-11)”, Ericsson, RAN4#45, Jeju, South Korea, 5-9 Nov 2007.
[2]
R4-080211, "Modifications related to TDD frame structure optimization for 36.104" (China Mobile, CATT, Ericsson).
[3]
R4-080056, "Text proposal for 36.804 on modifications related to TDD frame structure optimization" (China Mobile, CATT, Ericsson).

===================== start text proposal ========================
3. Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [33] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [33].

Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Channel edge: The lowest and highest frequency of the carrier, separated by the channel bandwidth.
Maximum output Power: The mean power level per carrier of the base station measured at the antenna connector in a specified reference condition.

Mean power: When applied to E-UTRA transmission this is the power measured in the channel bandwidth of the carrier. The period of measurement shall be at least one subframe (1ms), unless otherwise stated. 
Necessary bandwidth: The width of the frequency band which is just sufficient to ensure the transmission of information at the rate and with the quality required under specified conditions (as defined in [3]). For E-UTRA, the necessary bandwidth is equal to the channel bandwidth.

Occupied bandwidth: The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission.
Output power: The mean power of one carrier of the base station, delivered to a load with resistance equal to the nominal load impedance of the transmitter.

Rated output power: Rated output power of the base station is the mean power level per carrier that the manufacturer has declared to be available at the antenna connector.

Reference bandwidth: The bandwidth in which an emission level is specified.

Transmission bandwidth: Bandwidth of an instantaneous transmission from a UE or BS, measured in Resource Block units.
Transmission bandwidth configuration: The highest transmission bandwidth allowed for uplink or downlink in a given channel bandwidth, measured in Resource Block units.
 <Next Changed Section>
5
Frequency bands and channel arrangement

5.1
Channel bandwidth

Requirements in present document are specified for the channel bandwidths listed in Table 5.1-1.

Note: 
Other channel bandwidths may be considered in future releases.

Table 5.1-1 Transmission bandwidth configuration NRB in E-UTRA channel bandwidths
	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100


	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


 <Next Changed Section>
6.3
Frequency error

Frequency error is the measure of the difference between the actual BS transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.

6.3.1
Minimum requirement

The modulated carrier frequency of the BS shall be accurate to within the accuracy range given in Table 6.3-1 observed over a period of [one subframe (1ms)].
Table 6.3-1: Frequency error minimum requirement

	BS class
	Accuracy

	Wide Area BS
	±0.05 ppm

	Medium Range BS
	±[TBD] ppm

	Local Area BS
	±[TBD] ppm


<Next Changed Section>
6.6.2.2.1
Operating band unwanted emission requirement specification

The Operating band unwanted emission limits are defined as a “mask” that stretches from 10 MHz below the lowest frequency of the BS transmitter operating band up to 10 MHz above the highest frequency of the BS transmitter operating band, as shown in Figure 6.6.2.2-1. Parts of the mask will be in the out-of-band domain (within +/-2.5 times the necessary bandwidth of the carrier) and parts will be in the spurious domain. As a working assumption, the limits are expressed in one single table per channel bandwidth, with each table being valid for all BS powers and all operating bands.

The unwanted emission limit in the part of the operating band that falls in the spurious domain must be consistent with SM.329 [4]. Based on the Category B spurious emission limits in [4] a level of -25 dBm in 100 kHz (-15 dBm in 1 MHz) is selected as the lower bound for the unwanted emission limits. This is consistent with the level used for UTRA as spurious emission limit inside the operating band. Further details on the spurious emission limits and their interpretation for UTRA (and E-UTRA) are given in TR 25.942, clause 14.2

For E-UTRA Bands  2, 4, 5, 10, 35, 36, an additional Unwanted emission limit is derived from FCC Title 47 [6] Parts 22, 24 and 27, see also Table 6.6.2-1. The requirement stated in [6] is interpreted as -13 dBm in a measurement bandwidth defined as 1% of the "-26 dB modulation bandwidth". For the E-UTRA channel bandwidths, the following additional requirements are defined:

· 1.4 MHz channel bandwidth: -14 dBm in 10 kHz, which assumes that the "-26 dB modulation bandwidth" is < 1.26 MHz.
· 
· 3 MHz channel bandwidth: -13 dBm in 30 kHz, which assumes that the "-26 dB modulation bandwidth" is < 3.0 MHz.

· 
· 5 MHz channel bandwidth: -15 dBm in 30 kHz, which assumes that the "-26 dB modulation bandwidth" is < 4.75 MHz.

· 10 MHz channel bandwidth: -13 dBm in 100 kHz, which assumes that the "-26 dB modulation bandwidth" is < 10 MHz.

· 15 MHz channel bandwidth: -15 dBm in 100 kHz, which assumes that the "-26 dB modulation bandwidth" is < 15.8 MHz.

· 20 MHz channel bandwidth: -16 dBm in 100 kHz, which assumes that the "-26 dB modulation bandwidth" is < 20 MHz.

The additional limit outside the first MHz adjacent to the channel bandwidth, for all channel bandwidths, is -13dBm/100kHz for E-UTRA Band 5, and -13dBm/1MHz for E-UTRA Bands 2, 4, 10, 35 and 36.
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Figure 6.6.2.2-1 Defined frequency range for Operating band unwanted emissions with an example RF carrier and related mask shape (actual limits are TBD).

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.

Emissions shall not exceed the maximum level specified in the tables below for [any] BS maximum output power, where:

-
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the operating band edge.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

6.6.2.2.1.1
Minimum requirements for Category A
The minimum requirements for Operating band unwanted emissions are shown in Tables 6.6.2.2-2 to 6.6.2.2-4 and Table 6.6.2.2-5 to 6.6.12.2-7 and are also illustrated in Figure 6.6.2.2-2 for E-UTRA bands >1 GHz. The additional minimum requirements for E-UTRA Bands 2, 4, 5, 10, 35, 36 and 37 are shown in Tables 6.6.2.2-7 and 6.6.2.2-13.
Table 6.6.2.2-2: General operating band unwanted emission limits for 1.4 MHz channel bandwidth, E-UTRA bands <1GHz for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-11 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-13 dBm (Note 2)
	100 kHz 



	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	


Table 6.6.2.2-3: General operating band unwanted emission limits for 3 MHz channel bandwidth, E-UTRA bands <1GHz for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f ( (fmax
	3.05 MHz ( f_offset < f_offsetmax 
	-13 dBm (Note 2)
	100 kHz 



	
	
	
	

	
	
	

	

	
	
	
	


Table 6.6.2.2-4: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth, E-UTRA bands <1GHz for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-13 dBm (Note 2)
	100 kHz 


Table 6.6.2.2-5: General operating band unwanted emission limits for 1.4 MHz channel bandwidth, E-UTRA bands >1GHz for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
	
[image: image7.wmf]dB

MHz

offset

f

dBm

÷

ø

ö

ç

è

æ

-

×

-

-

05

.

0

_

4

.

1

10

1


	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-11 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	3.3 MHz ( f_offset < f_offsetmax 
	-13 dBm (Note 2)
	1MHz



	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	


Table 6.6.2.2-6: General operating band unwanted emission limits for 3 MHz channel bandwidth, E-UTRA bands >1GHz for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-15 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.5 MHz ( f_offset < f_offsetmax 
	-13 dBm (Note 2)
	1MHz



	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	


Table 6.6.2.2-7: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth, E-UTRA bands >1GHz for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-13 dBm (Note 2)
	1MHz 


Note for Tables 6.6.2.2-2 to 6.6.2.2-7:

NOTE 1
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
NOTE2
Since the limit -13 dBm is a regulatory requirement taken from Category A spurious emissions, the Test requirement shall also be -13dBm, i.e. the test tolerance shall be zero when deriving the test limit. 
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Figure 6.6.2.2-2: Operating band unwanted emission requirements levels relative to channel edge (E‑UTRA bands >1GHz). for Category A
6.6.2.2.1.2
Minimum requirements for Category B
The minimum requirements for Operating band unwanted emissions are shown in Tables 6.6.2.2-8 to 6.6.2.2-10 and Table 6.6.2.2-12 to 6.6.12.2-14 and are also illustrated in Figure 6.6.2.2-3 for E-UTRA bands >1 GHz. The additional minimum requirements for E-UTRA Bands 2, 4, 5, 10, 35, 36 and 37 are shown in Tables 6.6.2.2-11 and 6.6.2.2-15.
Table 6.6.2.2-8: General operating band unwanted emission limits for 1.4 MHz channel bandwidth, E-UTRA bands <1GHz for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-11 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-16 dBm (Note 2)
	100 kHz 



	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	


Table 6.6.2.2-9: General operating band unwanted emission limits for 3 MHz channel bandwidth, E-UTRA bands <1GHz for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-15 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-16 dBm (Note 2)
	100 kHz 



	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	


Table 6.6.2.2-10: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth, E-UTRA bands <1GHz for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-16 dBm (Note 2)
	100 kHz 


Table 6.6.2.2-11: Additional operating band unwanted emission limits for E-UTRA bands <1GHz
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	1.4 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	-14 dBm
	10 kHz 

	
	
	
	
	

	3 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-13 dBm
	30 kHz 

	
	
	
	
	

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-15 dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-15 dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-16 dBm
	100 kHz 

	1.4 MHz

3 MHz

5 MHz

10 MHz

15 MHz

20 MHz
	1 MHz ( (f < (fmax 
	1.05 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz


Table 6.6.2.2-12: General operating band unwanted emission limits for 1.4 MHz channel bandwidth, E-UTRA bands >1GHz for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-11 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	3.3 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 2)
	1MHz



	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	


Table 6.6.2.2-13: General operating band unwanted emission limits for 3 MHz channel bandwidth, E-UTRA bands >1GHz for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-15 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.5 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 2)
	1MHz



	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	


Table 6.6.2.2-14: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth, E-UTRA bands >1GHz for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 2)
	1MHz 


Table 6.6.2.2-15: Additional operating band unwanted emission limits for E-UTRA bands 2, 4, 10, 35, 36 and 37 >1GHz
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	1.4 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	-14 dBm
	10 kHz 

	
	
	
	
	

	3 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-13 dBm
	30 kHz 

	
	
	
	
	

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-15 dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-15 dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-16 dBm
	100 kHz 

	1.4 MHz

3 MHz

5 MHz

10 MHz

15 MHz

20 MHz
	1 MHz ( (f < (fmax 
	1.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz


Note for Tables 6.6.2.2-8 to 6.6.2.2-15:

NOTE 1
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE2
Since the limit -16 and -15 dBm dBm are regulatory requirements taken from Category B spurious emissions, the Test requirement shall also be -16 dBm and -15 dBm respectively, i.e. the test tolerance shall be zero when deriving the test limit. 


[image: image24]

Figure 6.6.2.2-3: Operating band unwanted emission requirements levels relative to channel edge (E‑UTRA bands >1GHz).
<Next Changed Section>
6.6.2.3.1 ACLR requirement specification

ACLR is defined for two cases as shown in Figure 6.6.2.3-1, i.e. for 1st and 2nd adjacent E-UTRA carriers of the same bandwidth and for 1st and 2nd adjacent UTRA carriers. Separate limits are defined for each channel bandwidth. The requirements can be stated with two tables, one for adjacent E-UTRA and one for adjacent UTRA.
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Figure 6.6.2.3-1 The two defined ACLR measures, one for 1st and 2nd adjacent E-UTRA carriers and one for 1st and 2nd adjacent UTRA carrier.

The current working assumptions for BS ACLR are captured in the Table 6.6.2.3-1 for E-UTRA operating in paired spectrum and in Table 6.6.2.3-2 in unpaired spectrum. For Category A, either the limits in the tables or the absolute limit of [-13dBm/MHz] (Note 2) apply, whatever is less stringent. For Category B, the numbers are based on the co-existence simulations outlined in TR 36.942. Either the limits in the tables or the absolute limit of [-15dBm/MHz] apply, whatever is less stringent.

NOTE: 
Whether the absolute limit is applicable to other base station classes is ffs.
NOTE2
Since the limits -13 dBm and -15 dBm are regulatory requirements taken from Category A and B spurious emissions respectively, the test requirement shall also be -13dBm and -15 dBm respectively, i.e. the test tolerance shall be zero when deriving the test limit. 

Table 6.6.2.3-1: Working assumption for BS ACLR for adjacent E-UTRA carriers (paired spectrum)
	E-UTRA

Channel BW (MHz) 2
	ACLR limit for 1st and 2nd Adjacent channel relative to assigned channel frequency [dB]

	
	
	UTRA1
5.0 MHz
	E-UTRA2
1.4 MHz
	E-UTRA2
3.0 MHz
	E-UTRA2
5.0 MHz
	E-UTRA2
10 MHz
	E-UTRA2
15 MHz
	 E-UTRA2
20 MHz

	1.4
	ACLR 1
	[45]
	[45]
	-
	-
	-
	-
	-

	
	ACLR 2
	[45]
	[45]
	-
	-
	-
	-
	-

	3.0
	ACLR 1
	[45]
	-
	[45]
	-
	-
	-
	-

	
	ACLR 2
	[45]
	-
	[45]
	-
	-
	-
	-

	5
	ACLR 1
	[45]
	-
	-
	[45]
	-
	-
	-

	
	ACLR 2
	[45]
	-
	-
	[45]
	-
	-
	-

	10
	ACLR 1
	[45]
	-
	-
	-
	[45]
	-
	-

	
	ACLR 2
	[45]
	-
	-
	-
	[45]
	-
	-

	15
	ACLR 1
	[45]
	-
	-
	-
	-
	[45]
	-

	
	ACLR 2
	[45]
	-
	-
	-
	-
	[45]
	-

	20
	ACLR 1
	[45]
	-
	-
	-
	-
	-
	[45]

	
	ACLR 2
	[45]
	-
	-
	-
	-
	-
	[45]

	NOTES:
1 Measured with a 3.84 MHz bandwidth RRC filter with roll-off factor =0.22 centered on the adjacent  channel.


2 Measured with a rectangular filter with a bandwidth equal to the transmission bandwidth configuration NRB ∙ 180 kHz centered on the 1st or 2nd adjacent  channel


Table 6.6.2.3-2: Working assumption for BS ACLR for adjacent E-UTRA carriers (unpaired spectrum assuming synchronized operation)
	E-UTRA

Channel BW (MHz) 2
	ACLR limit for 1st and 2nd Adjacent channel relative to assigned channel frequency [dB]

	
	
	UTRA1
7.68 Mcps
	UTRA1
3.84 Mcps
	UTRA1
1.28 Mcps
	E-UTRA2
1.4 MHz
	E-UTRA2 3 MHz
	E-UTRA25 MHz
	E-UTRA2
10 MHz
	E-UTRA2
15 MHz
	 E-UTRA2
20 MHz

	1.4
	ACLR1
	- 3
	- 3
	[45]
	[45]
	
	-
	-
	-
	-

	
	ACLR2
	
	
	[45]
	[45]
	
	-
	-
	-
	-

	3
	ACLR1
	- 3
	- 3
	[45]
	
	[45]
	
	
	
	

	
	ACLR2
	
	
	[45]
	
	[45]
	
	
	
	

	5
	ACLR1
	[45]
	[45]
	[45]
	-
	
	[45]
	-
	-
	-

	
	ACLR2
	[45]
	[45]
	[45]
	-
	
	[45]
	-
	-
	-

	10
	ACLR1
	[45]
	[45]
	[45]
	-
	
	-
	[45]
	-
	-

	
	ACLR2
	[45]
	[45]
	[45]
	-
	
	-
	[45]
	-
	-

	15
	ACLR1
	[45]
	[45]
	[45]
	-
	
	-
	-
	[45]
	-

	
	ACLR2
	[45]
	[45]
	[45]
	-
	
	-
	-
	[45]
	-

	20
	ACLR1
	[45]
	[45]
	[45]
	-
	
	-
	-
	-
	[45]

	
	ACLR2
	[45]
	[45]
	[45]
	-
	
	-
	-
	-
	[45]

	NOTES:
1 Measured with a 7.68 MHz, 3.84 MHz or 1.28 MHz bandwidth RRC filter respectively, with roll-off factor =0.22 centered on the adjacent  channel.


2 Measured with a rectangular filter with a bandwidth equal to the transmission bandwidth configuration NRB ∙ 180 kHz centered on the 1st or 2nd adjacent  channel


3 Operation in adjacent channels not possible with synchronized operation in unpaired spectrum due to different time slot structures.


The ACLR2 for the UTRA is set to be the same as ACLR1. It was revealed in [28] and [29] that the second adjacent channel interference contributes only little to overall ACIR because ACLR/ACS in the second adjacent channel is significantly higher than the UTRA UE ACS1.

It was pointed out in [14] that an E-UTRA BSs must not cause larger interference (in terms of absolute power) to the co-existing UTRA system than the one allowed in the current 3GPP requirements, irrespective of its channel bandwidth.

For the deployment in Japan, additional spurious emission requirement to protect co-existing (domestic) wireless systems may be required for certain bands (i.e. E-UTRA Band 1, 6, 9, and 11) in order to limit the ACI in 10, 15, and 20 MHz Channel BW options.

The measurement filter for the transmitted E-UTRA carrier and the adjacent E-UTRA carrier is a rectangular filter with a bandwidth equal to the transmission bandwidth configuration NRB ∙ 180 kHz. For ACLR/UTRA, the power of the adjacent carrier is measured using an RRC filter with roll-off factor =0.22.
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centered on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.
<Next Changed Section>
6.8.1.1.3
Basic unit of measurement

Separate EVM requirements should be specified for different modulation schemes. The basic unit of EVM measurement is defined over one subframe in the time domain and 
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 subcarriers (180kHz) in the frequency domain: [25,26,31]
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where
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 is the set of symbols with the considered modulation scheme being active within the subframe,
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 is the ideal signal reconstructed by the measurement equipment in accordance with relevant Tx models,
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 is the modified signal under test defined in 6.8.1.1.4.

Note that a resource block (RB) consists of 
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 resource elements, corresponding to one slot (0.5 ms) in the time domain and 180 kHz in the frequency domain [27], i.e. the basic unit of EVM measurement is defined over two temporally consecutive resource blocks.
Note: 
Although the basic unit of measurement is one subframe, the equalizer is calculated over the entire [10] subframes measurement period to reduce the impact of noise in the reference symbols.

<Next Changed Section>
6.8.1.1.6.1
Window length for short CP

The table below specifies EVM window length for channel bandwidths 1.4, 3, 5, 10, 15, 20 MHz [32], for short CP. 

Table 6.8.1.1-2  EVM window length

	Bandwidth MHz
	FFT size
	Number of useful RBs
	Cyclic prefix length 
[image: image35.wmf]cp

N


	EVM window length W
	Ratio of W to total CP (%)

	1.4
	128
	6
	9
	[7]
	[77.8]

	
	
	
	
	
	

	3
	256
	15
	18
	[15]
	[83.3]

	
	
	
	
	
	

	5
	512
	25
	36
	[32]
	[88.8]

	10
	1024
	50
	72
	[66]
	[91.7]

	15
	1536
	75
	108
	[102]
	[94.4]

	20
	2048
	100
	144
	[136]
	[94.4]


<Next Changed Section>
6.8.1.1.7
Observation period for sample timing difference and frequency offset

The observation period for determining the sample timing difference 
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 and frequency offset 
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 should be specified in the standards to avoid diverging measurement results from different implementations in the measurement equipments. The working assumption is that the observation period should be [one subframe (1ms)].
<Next Changed Section>
6.8.1.1.9
EVM requirements

The EVM requirements should be tested against the maximum of  the RMS average at the window W extremities of the EVM measurements  (i.e. EVMl and EVMh) over all allocated resource blocks with the considered modulation scheme in the frequency domain, and 10 consecutive downlink subframes (10 ms) in the time domain., i.e. [26]
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Where


Ni is the number of resource blocks with the considered modulation scheme in subframe i and x is either l or h. For frame structure type 2, special fields (DwPTS and GP) in half-frame are not included in the averaging.

<Next Changed Section>
7.2
Reference sensitivity level

The primary purpose of the reference sensitivity requirement is to verify the receiver noise figure. Other RX impairments such as RX EVM will be included within the receiver dynamic range / demodulation performance requirements at higher SNR points.

A UE may be assigned only a small part of the uplink channel bandwidth, making the transmission more susceptible to narrowband spuriouses that affect only a small number of resource blocks. Putting sensitivity requirements on individual resource blocks will however put unnecessary tough requirements on the analogue receiver parts. It was therefore agreed to select a granularity of 25 resource blocks for the receiver sensitivity definition. This puts the requirement on par with the WCDMA receiver sensitivity.

The reference sensitivity level is calculated on the basis of the base station receiver noise power and predefined SNR operating point. Taking into account EVM testing is left to high throughput reference measurement channel with high SNR operating point, the reference sensitivity testing is left to low throughput reference measurement channel with low SNR operating point. Assuming the base station receiver noise figure of 5dB, SNR operating point equal to 95% relative of nominal throughput with [y]dB implementation margin and 90% bandwidth efficiency (77.14% for 1.4MHz channel bandwidth), the base station reference sensitivity level for different channel bandwidths looks as follows:

Table 7.2-1. E-UTRA BS reference sensitivity level, Wide Area BS
	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	BS reference sensitivity level

	1.4
	FRC A1-1 in Annex A.1
	-108.7-0.6+2.0 dBm

	
	
	

	3
	FRC A1-2 in Annex A.1
	-104.7-0.9+2.0 dBm

	
	
	

	5
	FRC A1-3 in Annex A.1
	-102.5-1.1+2.0 dBm

	10
	FRC A1-3 in Annex A.1*
	-102.5-1.1+2.0 dBm

	15
	FRC A1-3 in Annex A.1*
	-102.5-1.1+2.0 dBm

	20
	FRC A1-3 in Annex A.1*
	-102.5-1.1+2.0 dBm

	Note*: 
The requirement shall be met in consecutive application of FRC A1-3 to chunks of 25 resource blocks



The reference sensitivity level is the minimum mean power received at the antenna connector at which the throughput shall be ≥ 95% of the maximum throughput (see Table A.1-1).

7.3
Dynamic range

The intention of the dynamic range requirement is to ensure that the base station can receive high throughput also in the presence of increased interference and high wanted signal levels. This requirement measures the effects of receiver impairments such as receiver EVM. While measuring these effects, there should be only negligible uncertainty due to the receiver’s own thermal noise floor (e.g. 0.1dB impact).

The dynamic range requirement of the E-UTRA system is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of interfering signal in the reception frequency channel at which the throughput shall be ≥ 95% of the maximum throughput (see Table A.2-1). This is shown in Table 7.3-1.

The interfering signal for the E-UTRA base station dynamic range requirement is AWGN signal. The mean power of this signal is equal to the receiver noise floor increased by a certain margin in order to mask the receiver’s own noise floor. Based on simulations [34], additional noise of 20 dB should be appropriate. A 20 dB rise of the power of the wanted signal appears to be also a reasonable assumption from a scenario point of view, covering for both, noise rise due to other-cell interference as well as possible UL power control errors of the wanted signal.

The mean power of the wanted signal is equal to the sum of interfering signal power, SNR point and a desensitization margin. In order to make the test sensitive to receiver EVM impairments, the wanted signal is a 16QAM signal and the SNR operating point [x]dB is defined at 95% relative throughput from link level simulations. Implementation margin [y]dB includes base-band demodulation imperfections (e.g. due to channel estimation), receiver impairments (EVM). The same granularity of 25 resource blocks as for the receiver sensitivity definition is agreed.

Table 7.3-1 E-UTRA BS dynamic range requirement, paired spectrum, Wide Area BS

	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] /channel BW
	Type of interfering signal

	1.4
	FRC A.2-1 in Annex A.2
	[-88.7+9.4+2.5]
	[-88.7]
	AWGN

	
	
	
	
	

	3
	FRC A2-2 in Annex A.2
	[-84.7+9.3+2.5]
	[-84.7]
	AWGN

	
	
	
	
	

	5
	FRC A2-3 in Annex A.2
	[-82.5+9.2+2.5]
	[-82.5]
	AWGN

	10
	FRC A2-3 in Annex A.2*
	[-82.5+9.2+2.5]
	[-79.5]
	AWGN

	15
	FRC A2-3 in Annex A.2*
	[-82.5+9.2+2.5]
	[-77.7]
	AWGN

	20
	FRC A2-3 in Annex A.2*
	[-82.5+9.2+2.5]
	[-76.4]
	AWGN

	Note*: 
The requirement shall be met in consecutive application of FRC A2-3 to chunks of 25 resource blocks 

Note**: 
FRC A2-3 for frame structure type 1 and FRC A2-6 for frame structure type 2.


7.4
Adjacent Channel Selectivity (ACS)

7.4.1
ACS as specified for UTRA BS

The Adjacent Channel Selectivity (ACS) for the BS was specified in 3GPP together with the ACLR, based on extensive simulations documented in TR 25.942 [13]. As explained in clause 6.6.2.1.1, the parameters are closely linked from a system performance point of view and have been an effective tool in co-existence studies.

Adjacent Channel Selectivity (ACS) = A measure of the receiver ability to receive a wanted signal at is assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the center frequency of the assigned channel. ACS is the ratio of the receiver filter attenuation on the assigned channel frequency to the receiver filter attenuation on the adjacent channel(s).

ACS cannot be directly measured, but is defined by stating a certain receiver performance (BER = 0.001) at a specified data rate, wanted signal mean power and interfering signal mean power, where the interferer is a UTRA signal located on the adjacent channel at 5 MHz spacing or 1.6MHz spacing. The wanted signal mean power is 6 dB above the reference sensitivity, implying 6 dB degradation (“noise rise”) at the receiver. This does not mean that 6 dB degradation is allowed, it is simply a selected test parameter in order to make the interference impact measurable.

The BS ACS is only defined at a single low input level (at 6dB desensitization), while the UE ACS is defined at both a low input level and a second 27 dB higher input level, in order to capture also the dynamic range requirements of the receiver. 

The selected set of parameters for UTRA FDD BS in TS 25.104 [1] corresponds to an ACS value of 46 dB, assuming a 5 dB noise figure of the BS receiver.

7.4.2 ACS requirement for E-UTRA BS

An ACS requirement can be defined for E-UTRA in a way similar as for UTRA. The main difference is that E-UTRA is defined with multiple channel bandwidths and there are also interference scenarios with many types of systems with different bandwidths on adjacent channels, in addition to E-UTRA. The scenario for UTRA with narrowband systems on the adjacent channel was covered by a “narrowband blocking requirement” as discussed in clause 7.5. 

The ACS requirement (as well as the UTRA narrowband blocking) fundamentally sets the receiver selectivity of the base station. The limiting situation is an adjacent strong signal, while requirements further off are defined by the blocking requirements. The following two signals are used to define the E-UTRA ACS/ narrowband blocking requirement:

-
A single resource block signal from an adjacent E-UTRA system with minimum centre frequency offset of the interfering signal to the band edge of a victim system equal to 340kHz (250 and 240kHz for 1.4  and 3MHz channel bandwidth, respectively). This corresponds to the narrowband blocking requirement for UTRA and is shown in Table 7.4.2-1.

-
A wideband signal in an adjacent channel position. The wideband signal is a 5 MHz E-UTRA carrier (1.4 and 3MHz E-UTRA carrier for 1.4 and 3MHz channel bandwidth, respectively), independent of the E-UTRA channel bandwidth with minimum centre frequency offset of the interfering signal to the band edge of a victim system equal to 2.5MHz (700kHz and 1.5MHz for 1.4 and 3MHz channel bandwidth, respectively) - see Table 7.4.2-2. For frequency ranges beyond 5 MHz, the selectivity is defined by the blocking requirement. The main reason to have an ACS test with a wider band signal is not to test a wider part of the selectivity curve, but rather to test the selectivity with a modulated signal. It is from this point of view not of high importance if it is a UTRA or an E-UTRA signal that is used to define the requirement.

The mean power of the E-UTRA interfering signal for ACS requirement is equal to -52dBm as for the UTRA system.

The mean power of a single resource block interfering signal is equal to -49dBm.

For ACS requirement, the mean power of wanted signal for channel bandwidths ≥ 5 MHz is defined by the reference sensitivity + 6dB, while it is REFSENS + 8 dB for 3.0 MHz and REFSENS + 11 dB for 1.4 MHz. All values are based on an ACS level of 46 dB. 
For narrowband blocking requirement, the mean power of wanted signal is defined by the reference sensitivity + 6dB.

The same granularity of 25 resource blocks as for the receiver sensitivity definition is proposed.

It is believed that the proposed narrowband blocking requirement (based on an E-UTRA scenario) cover also the relevant GSM scenarios. Taking the proposal for 1.4MHz E-UTRA as an example, the offset of 250 kHz from the nominal channel edge is in line with possible GSM carrier locations (200kHz or 300kHz offset from the band edge). While the proposed E-UTRA interfering signal power is slightly lower compared to the corresponding values in current UTRA specifications, it should be noted that the E-UTRA signal is amplitude modulated signal, so it is a more stringent interferer than the GMSK one used for UTRA.

Table 7.4.2-1 E-UTRA BS narrowband blocking requirement, Wide Area BS

	E-UTRA

channel bandwidth (MHz)
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering RB centre frequency offset to the band edge of the wanted carrier [kHz]
	Type of interfering signal

	1.4
	REFSENS + 6dB
	-49
	250+m*180,

m=0, 1, 2, 3, 4, 5
	1.4 MHz E-UTRA signal, 1 RB*

	
	
	
	
	

	3
	REFSENS + 6dB
	-49
	240+m*180,

m=0, 1, 2, 3, 4, 7, 10, 13
	3 MHz E-UTRA signal, 1 RB*

	
	
	
	
	

	5
	REFSENS + 6dB
	-49
	340+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	10
	REFSENS + 6dB
	-49
	340+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	15
	REFSENS + 6dB
	-49
	340+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	20
	REFSENS + 6dB
	-49
	340+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	Note*: Interfering signal consisting of one resource block adjacent to the wanted signal’s band edge


Table 7.4.2-2 E-UTRA BS ACS requirement, Wide Area BS

	E-UTRA

channel bandwidth (MHz)
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal centre frequency offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	1.4
	REFSENS + 11dB
	-52
	0.7
	1.4MHz E-UTRA signal

	
	
	
	
	

	3
	REFSENS + 8dB
	-52
	1.5
	3MHz E-UTRA signal

	
	
	
	
	

	5
	REFSENS + 6dB
	-52
	2.5
	5MHz E-UTRA signal

	10
	REFSENS + 6dB
	-52
	2.5
	5MHz E-UTRA signal

	15
	REFSENS + 6dB
	-52
	2.5
	5MHz E-UTRA signal

	20
	REFSENS + 6dB
	-52
	2.5
	5MHz E-UTRA signal


7.5
Blocking characteristics

The blocking performance requirement of the E-UTRA system is specified as a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer – 1.4MHz, 3MHz or 5MHz E-UTRA carrier for in-band blocking, CW signal for out-of-band blocking, on frequencies other than those ”close-in” to the wanted channel. The example for operating band: 1, centre frequency of interfering signal: 1900 - 2000MHz is shown in Table 7.5-1. The operating band: 1, centre frequency of interfering signal: 1 - 1900MHz, 2000 - 12750MHz is shown in Table 7.5-2.

For channel bandwidths below 5MHz the E-UTRA interfering signal centre frequency corresponds to the second adjacent channel. For E-UTRA channel bandwidths equal to and higher than 5MHz, the minimum offset between the interfering signal centre frequency and the nominal band edge of the wanted carrier is 7.5MHz. 

The mean power of the E-UTRA interfering signal is equal to -43dBm which is a compromise between the 30dBm Maximum Output Power and the 24dBm assumption in 36.942 under worst case MCL conditions.

The mean power of the CW interfering signal is equal to -15dBm as for the UTRA system.

The same granularity of 25 resource blocks as for the receiver sensitivity definition is agreed.

Table 7.5-1 E-UTRA BS blocking requirements, operating band 1 as an example: centre frequency of interfering signal: 1900 – 2000 MHz, paired spectrum, Wide Area BS

	E-UTRA

Assigned BW (MHz)
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal minimum offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	1.4
	REFSENS + 6dB
	-43
	2.1
	1.4MHz E-UTRA signal

	3
	REFSENS + 6dB
	-43
	4.5
	3MHz E-UTRA signal

	5
	REFSENS + 6dB
	-43
	7.5
	5MHz E-UTRA signal

	10
	REFSENS + 6dB
	-43
	7.5
	5MHz E-UTRA signal

	15
	REFSENS + 6dB
	-43
	7.5
	5MHz E-UTRA signal

	20
	REFSENS + 6dB
	-43
	7.5
	5MHz E-UTRA signal


Table 7.5-2 E-UTRA BS blocking requirements, operating band 1 as an example: centre frequency of interfering signal: 1 - 1900 MHz, 2000 - 12750 MHz, paired spectrum, Wide Area BS

	E-UTRA

Assigned BW (MHz)
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal minimum offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	1.4
	REFSENS + 6dB
	-15
	-
	CW carrier

	3
	REFSENS + 6dB
	-15
	-
	CW carrier

	5
	REFSENS + 6dB
	-15
	-
	CW carrier

	10
	REFSENS + 6dB
	-15
	-
	CW carrier

	15
	REFSENS + 6dB
	-15
	-
	CW carrier

	20
	REFSENS + 6dB
	-15
	-
	CW carrier


Table 7.5-3 E-UTRA BS blocking requirements, operating band 33 as an example: centre frequency of interfering signal: 1880 – 1940 MHz, unpaired spectrum, Wide Area BS

	E-UTRA

Assigned BW (MHz)
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal minimum offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	1.4
	REFSENS + 6dB
	-43
	2.1
	1.4MHz E-UTRA signal

	3
	REFSENS + 6dB
	-43
	4.5
	3MHz E-UTRA signal

	5
	REFSENS + 6dB
	-43
	7.5
	5MHz E-UTRA signal

	10
	REFSENS + 6dB
	-43
	7.5
	5MHz E-UTRA signal

	15
	REFSENS + 6dB
	-43
	7.5
	5MHz E-UTRA signal

	20
	REFSENS + 6dB
	-43
	7.5
	5MHz E-UTRA signal


Table 7.5-4 E-UTRA BS blocking requirements, operating band 33 as an example: centre frequency of interfering signal: 1 - 1880 MHz, 1940 - 12750 MHz, unpaired spectrum, Wide Area BS

	E-UTRA

Assigned BW (MHz)
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal minimum offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	1.4
	REFSENS + 6dB
	-15
	-
	CW carrier

	3
	REFSENS + 6dB
	-15
	-
	CW carrier

	5
	REFSENS + 6dB
	-15
	-
	CW carrier

	10
	REFSENS + 6dB
	-15
	-
	CW carrier

	15
	REFSENS + 6dB
	-15
	-
	CW carrier

	20
	REFSENS + 6dB
	-15
	-
	CW carrier


<Next Changed Section>
7.6
Intermodulation characteristics

The intermodulation performance requirement of the E-UTRA system is specified as a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. This is shown in Table 7.6-1 for intermodulation and in Table 7.6-2 for narrowband intermodulation.

The interfering signals for E-UTRA base station intermodulation performance requirement are CW and 5MHz E-UTRA signal (1.4 and 3MHz for 1.4 and 3MHz wanted signal channel bandwidths, respectively). 5MHz E-UTRA signal cover both UTRA modulation formats and other bandwidth E-UTRA interferers. This simplifies the test equipment.

In case of narrowband intermodulation performance requirement the following interference signals are used: CW signal and single resource block transmission from an adjacent E-UTRA system.

The offset between the E-UTRA interfering signal centre frequency and the nominal band edge of the wanted carrier is specified on the basis of the worst case scenario – the intermodulation products fall (almost) on the edge resource blocks of an operating channel bandwidth (77.14% bandwidth efficiency for 1.4MHz channel bandwidth and 90% bandwidth efficiency for other channel bandwidths, the E-UTRA interferer should be on the100 kHz raster).

For narrowband intermodulation performance requirement, the CW signal and interfering single resource block centre frequency offsets to the band edge of a victim system are defined assuming there are fixed centre frequencies of interfering single resource blocks and assuming the CW signal is chosen such that it corresponds approximately to the centre frequency of the closest possible interfering resource block. Undesired intermodulation product will always be produced on the centre frequency of the closest victim resource block to the interfering signal, i.e. this is the edge RB of the victim carrier. These frequency offsets correspond to the worst case in the sense that they are the closest possible to the victim carrier and thus the least amount of RX filtering would be available to mitigate against intermodulation.

It was shown in [30] for the worst case that there is a very low probability (0.1%) that total received power from two E-UTRA interferers generating undesired intermodulation product exceeded -51.7dBm simultaneously. Therefore, the interfering signal mean power of -52dBm is proposed. The same granularity of 25 resource blocks as for the receiver sensitivity definition is proposed.

Table 7.6-1 E-UTRA BS intermodulation performance requirement, Wide Area BS
	E-UTRA

channel bandwidth (MHz)
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal centre frequency offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	1.4
	REFSENS + 6dB
	-52
	2.1
	CW

	
	
	-52
	4.9
	1.4MHz E-UTRA signal

	3
	REFSENS + 6dB
	-52
	4.5
	CW

	
	
	-52
	10.5
	3MHz E-UTRA signal

	5
	REFSENS + 6dB
	-52
	7.5
	CW

	
	
	-52
	17.5
	5MHz E-UTRA signal

	10
	REFSENS + 6dB
	-52
	7.5
	CW

	
	
	-52
	17.7
	5MHz E-UTRA signal

	15
	REFSENS + 6dB
	-52
	7.5
	CW

	
	
	-52
	18
	5MHz E-UTRA signal

	20
	REFSENS + 6dB
	-52
	7.5
	CW

	
	
	-52
	18.2
	5MHz E-UTRA signal


	

	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 7.6-2 E-UTRA BS narrowband intermodulation performance requirement, Wide Area BS
	E-UTRA

channel bandwidth (MHz)
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal offset to the band edge of the wanted carrier [kHz]
	Type of interfering signal

	1.4
	REFSENS + 6dB
	-52
	270
	CW

	
	
	-52
	790
	1.4 MHz E-UTRA signal, 1 RB*

	3
	REFSENS + 6dB
	-52
	275
	CW

	
	
	-52
	790
	3.0 MHz E-UTRA signal, 1 RB*

	5
	REFSENS + 6dB
	-52
	360
	CW

	
	
	-52
	1060
	5 MHz E-UTRA signal, 1 RB*

	10
	REFSENS + 6dB
	-52
	415
	CW

	
	
	-52
	1420
	5 MHz E-UTRA signal, 1 RB*

	15
	REFSENS + 6dB
	-52
	380
	CW

	
	
	-52
	1600
	5MHz E-UTRA signal, 1 RB*

	20
	REFSENS + 6dB
	-52
	345
	CW

	
	
	-52
	1780
	5MHz E-UTRA signal, 1 RB*

	Note*: Interfering signal consisting of one resource block positioned at the stated offset.


	

	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	


<Next Changed Section>
Annex A:
Measurement channels

A overview of the encoding process is given in figure A-1. First a CRC is added to the transport block. The transport block is then split into code blocks with a maximum size of 6144 bits. If the transport block is split into 2 or more parts a CRC is added to each code block. The code block is encoded using a rate 1/3 turbo coder. To get the coder back into a known state a few more bits (12) has to be generated, these are know as the trellis termination bits. The coded block is then punctured using a circular buffer to get the correct number of bits to transmit over the channel. Finally the code blocks are concatenated, mapped to constellations and sent in a subframe.
Receiver requirements in the present document are defined with a throughput stated relative to the Maximum throughput of the FRC. The Maximum throughput for an FRC equals the Payload size * the Number of uplink subframes per second.
A.1
Fixed Reference Channels for reference sensitivity (QPSK, R=1/3)

Table A.1-1 FRC parameters for reference sensitivity
	Reference channel
	A1-1
	A1-2
	A1-3
	A1-4
	A1-5

	Allocated resource blocks
	6
	15
	25
	3
	9

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	568
	1416
	2344
	288
	856

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	0
	0

	Number of code blocks - C
	1
	1
	1
	1
	1

	Coded block size including 12bits trellis termination (bits)
	1788
	4332
	7116
	948
	2652

	Total number of bits per sub-frame
	1728
	4320
	7200
	864
	2592

	Total symbols per sub-frame
	864
	2160
	3600
	432
	1296

	
	
	
	
	
	


	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


A.2
Fixed Reference Channels for dynamic range (16QAM, R=2/3)
Table A.2-1 FRC parameters for dynamic range
	Reference channel
	A2-1
	A2-2
	A2-3

	Allocated resource blocks
	6
	15
	25

	DFT-OFDM Symbols per subframe
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM

	Code rate
	2/3
	2/3
	2/3

	Payload size (bits)
	2280
	5736
	9528

	Transport block CRC (bits)
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	24

	Number of code blocks - C
	1
	1
	2

	Coded block size including 12bits trellis termination (bits)
	6924
	17292
	14412

	Total number of bits per sub-frame
	3456
	8640
	14400

	Total symbols per sub-frame
	864
	2160
	3600

	
	
	
	


	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


===================== end text proposal ========================
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